




s jijj 

4 iai1im\I 4_4^lxJl Axial a 


^ ill £ A 1 ^ 4t\ 1 


2017/2016 . <J*» 


Jjjj xa^a /!: jIac! 

. 4-uVI ^xxlxi) (_u£) 


. jIAAaII lAA j±aj AjibJjfl fill j j lA jIxLa AA^j JA£ AAjjla lAAjAVil < _ 5 i£j cIiLaaS- J 
( AjAAC ljLla£ ) 

^2J1 <jjAjaJ| $A^jj IAjIaAla AA^j ,_$ ill A Axil ^j| AituaSfb iiXb ^ill alViVI ^1 J?bVi uLla£ -2 
( 4 $ Vi a bjb^b ) .UJaaj 

AjI^I ALaI <^1 AjIaJI ALaI <> abbb j ALaI j A£jaJ! AjIAj ALaI £aj J^VI AituLbl-3 

( ) 

. Ulvjl jl IglajA JJ3UJ (j! qjAj ja! ^1 (jI£a (JA IgiH ,j1aj ^! dil g Vail -4 

( ^~> 14 ) 

( tbl fl V a \ I ) . X*lj AaIaj jibi ji ^ Vu U& A^aUloiVI l^jfi <bj AaIaC- -5 

( uL^VlaII JolVi ) . AVLbl (JjuZja (j\jLAuii qjXaIxIa <jj£auAj La AVLa JIAjIuiI -6 

. l^Ig, iflj. ..l ij Lxj 4_bVl CiijbxJl J^£l 

jA*^ ij jLub * *j.« Ajj) jll (j^£j La Alt (jj^ Va Aiuaa*b A-ajA ja£| -X 

A^VLaI) ljLia£J| AAVb Lajjj ? laAfi <jjAja 11 dAa . jj jIAXaI).... j AAVSj IgJL AjAAxJI lj! jaM) jaajj -2 

. ^Abill SXxjj olViVI j .... jlAAajl .... — i 

JaUi Aj^aIa AjI^VLaII (jta xj! A a$ A^l AjaaAa^J) jj^\ ^aJl <j»A -3 

180 ' *3 uj Aijl jll b»Aj£- c)< 4VL > Aluaa^ A-ajS Jfli -4 

Jaj 1 A j|AAa (jli |jj^ Vuil (jaj AjjI jll biAlJ LaA£ -5 


.dlViV) 4 ^ ^jLui£Ix1a...j jIxLaJI ^ (jIjjLujIa ^bj£j La^JII (^Xi a AI^a a <XiaXuI 1j| -5 

( ...-2.. = X) AVLb! , otvttb olubUlAj jIjIaAL ( Y) , ( X ) 04^1 6^ -7 

.( J^f.... = X+Y ) J 

Aajl jil jb-J LaAjC- (8) N bjb-tA ( F 2 = 5/V , F t = 3N ) (jb jaA! A1^a_a jIJAa ^LA^j -8 

* *j; Sjj-uaa-bl 




^jjl jil (2) N ( F 2 =5N , F l= 3N ) Cm jilt 4 a j)SLa -9 

180 



5 N ^ jLujj /r ujIIluJI jjaa oIajL ^ICwAaIaII -10 

*> t ,> s-v A tt dt^jj Jjij Luijj A l^ala < JjI $ a 1 a AluaAA JlAj |. ijC " -XI 

jUmiV) jja^ j 4 lrVkAl ).... Cm 


Cj^Aa ' A <lfc fAXJj Cjj^ ^ w ' 1 ^ - 12 

J^3 £^aj ^ ....90 

ji^a ... 1 *3 m Ajj! jll £j£j ^ J*^ 3 ' 6J% a^V 1 ^ <-jJ^' J«a^ -13 

90 £^aj ^ £^ajj 

AaIa x Sjii! t£j^i.... ^jAal\ J^aU A& jjjjfr Aaa£ (W ) J*^l -14 

. ^1 JV' 

.... 16 N AaIaII jIjIa ^ -15 

13.8 N (ij'-uy^v AaIaU iu-ijl! Aj£>aJ! jIjIa ULj 

LaAj& ^^luaVI AaaaII jIJAa £a AaIaII AjjaflS? I AjSjaII <_g jLlujj -16 

ji^a ^ jU«j <^aflV! jjaaII AjjI jil L)J^ 

^fiVl jjaaII ^a Ajjljll <jj£j LaAj& ^^luaVI AaIa]) jIjLa ^a AaIaII A_tuiijll AjSjaSI ^ j\ < im -17 

90 

Ajjljll (jj£j LaAj& oIajV) 1^-uiSbu j AaIaII jl^A £a AaIaII AjjasSM AjSjaI! ^ jLulu _ J 8 

180.... (| c^VI £* 

jjaaI) £a Ajj) ji) ,jj£j LaaI& AauiIjII AjSjaII jIjIa £a AaIaII AjjaflSM AjSjaI) (jj Lujjj -19 

45 14 

CjI^aIaII JaIaj CjI^aIaII £aa AaIaxJ A<.h£U.aI| AaIaxJ) -20 

Ajuii cjijUii js i$j j^sa jji»j u^Sr ALU *!! $ jiwt ^ 



. ^ J a j < ill j°i a<< / a * . AjIUII AjjLjjilt ujUaHI Jaifl SaaIj -1 

Jjkll# 4Viio .^OV'O Sj^'O 

: ^ jluu CjIajAIL fl jjVuti Cm 6 J ^ AI ^ aaI 4 - ajS jSi Jc - Jj^aaJl (^ Iaj -2 

180 • 90 O 60 O OO 

: ^jL-ij Ojjill! S^ajj 1 Ag"\^^ A 0^ ( 6 )N j (8)N ^IjAaUIa ^IjjS -3 

14 O 10 • 2 0 J^O 


2 


A 
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.dtAJ^I AjjIaj jliLail d jJLLa Q . oIajVIj jliLail $ jJLLa Q 
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. AaujLaaII jut ujJlj AjjXall 5 jljj^ll AjfiLuJ) AjxI <jtjjJ A£> jmi CjJlJ LaK -2 

jlaill dibj Ajjljll ^&jxJl ^ua bJjIa '/■ ^ jjj ^jk^Jl ^ 

. <Luiil Jja-aJSI S jlj4ll dAuaiail ,jl jjJ f I j^j j£l -3 
AjjIj AjjIJ j«yaj ^LalaHiall (j$ 


.jlJAall AjjIj AjjSjaII Alajull Lujj ji^a ^ jLuu AjjjU tiljajj ^oasJ AaluLaaII Aiajull -4 

jIjAaII AjjIj ^ »1ajI 4-u^lAail 

. jiua ^ jLuu A^aJaiiall AjjJlllI 4£jaJl ^ AjjI jll Aiajtll -5 
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. Alajua ASja Ail VI AjjIj A alsZi a AjjjIJ ASja liljauj Ac^uj <j! ^C j -6 

lA jlJjLa L.fctia.1 (jjul j A_Ja^| Ac j*dJl dl^jl ufcU^I £ja Luuj Aiajdl <jV 

A-Jokil Af'jMtil <jl <j-a ^c-jlb Aj^jIaII A&jmJI qm&j IgJ fl JaVI cJJ^ ASj^il ^ -7 
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. A aU»-.1 a AjjjJj ASja. dj&jj ^ui^J AalaiJl ACj-uil -X 
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tS JJ^I <>j^ -2 


. a* 3 ^i 4 Vii -2 


AJaaJl AC- j^ll -1 
jLill uLoj _2 


^ jj^ii (>j]i -i 
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♦♦ ♦ 
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4 JaiJ! 4c-j*dJl 

4jjIAa]| 4a j 

OjIj 

♦ 

JJA4 ^SJ-» Jfr <»— *Jl Aj JJ*JJ SjJ*l« 

jI-jIaJ! 

rad/s 

m/s 
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Jjuj o /!: j!ac4 

• 4jjVI <LlaI*J| 


jja-aII ( _ j JC' A lajJl A dajlA A£j * . J < _ J AflSf I jja-aII ( _ 5 Jc- A£> jmJI ^Lalalla <U£j^ -1 

( ASji. ) . 

<j*ajl) jjxla qa 4owiijI| A£j^l| AaZja j 4-jSflSf I A£j^II A-&ja qjj -2 

^ 4jjbua j 

4LaL jUil <^1 L£F> J>ua jl! 4 Laj j J^UaVl Al& ^ 4aj^I L^Aj <^1 AjA&I AlLj^l] _3 
( AAjIaH ^Xa ) . JpUaVI 

. \ g y "1 L Laj AjjV) J^i 

. o^jSf! ^lauj £)«a ujAlb (£jilLa jLuta £jjj -X 

f IjA Aj^j AJL^i ^ <j£] j JLui ^AjJaI) jLoj-a <jj£j £a <ill£i^V) <-jUc ^1 -2 

. jLwtail jLw jjajj j JSj AAjXLSI £l9 

?pl\ ' *• Jo ^jluu ^XaI) 2 ajAatl AAjxIluj ^A]| -3 

" " * ** . e^j j ^ 

^ (J\ \Ab j j^i.... 3 j£> 4 4i L)J% cr^' -4 

45 ^ jLuu Ai^Ual 4 jjIJ La-iic- ^^AflSfl (j±A Xu I lAjJAaII ^JaAj -5 

Vx ^jLuu IgJ 4JaSJi Ajfr 0 AjjIJj ljaILI ^1\ 4AjX&]| A&jut -6 

AJUil bjljUil (> JS Ifrj JaH] 4jU) uxui& $ jiUt ^ ( S \ Ij&sa * 


: ^jLuj (^Afll jjSI IgJ ^211 AijjAil J!)Ual <bj!j -1 

15 O 75 O 60 O 45# 

4jil J— uaj ^All ^XaJ! ,jli 60° JpUal MjjIJj AjjIjJIj 30° d^ 3 ! ^jS?l cbAiJal )j) -2 

0J% 

<Luliiil A i\\tW a ,j-a JfilO AjjUJI ^ ajAatl ^ Ju ^ya ju£10 

4^ubil ^Xa LAxJaO AojlaJl ^AjJaI) ^Xai ^jLuia# 

4JI J — «aj ^A]| ^UjjVI 0^ 70° cP^ 3 ) VjU* 30° S^\ 'j' -3 

oj% (JM\ 

M^jlall AAjJAil ^U2j! qa Jfil# A &\\tW ^lijjl £ya 

A_ulo]| AijjlSl ^lijjl LAxJaO AoalaJl AijjAll ^IAjjV (j jLytaO 




Ali'Szll Aaja&l Ac j — util 0^ 30° Aajl ji Aua^lj 20° Jp^a) Aajl JA cApfl Cjiiiai ! j| -4 

Aaatuil Aiaj&il AjjasSfl ACjuJl (j-a Jiil# Aaaluil Aiaj&i) AuaflSfl ACj-util (j-a jaSIQ 

Auatai! Aiajli) AuisSfl ACjuJl ciuuuaO A-ulail Aiaiill AajasSfl Acjuaii ^ jLumO 

( 100 ) m/s u jlJla AujlJaal ACjuaa ( 30°) AjjI jj J&l J—a gil« SjjuuLa £>* Aiajii CJtia) ~5 

: ^ jluu ( s ) Ajulji) ®A^ja uflAfS) ^1) Aiajiil Jjuaj <>J L)^ , 
250 O 10 • 5 0 2.5 O 

, ( 100 ) m/s Ujljia AujlJaal ACj-uu ( 30°) AjjI Jj JsSfl Jb> J—a gila Sjj_ula (JA Aiajfl cm 

: ^jLuu ^SaVl Aiajiil <jAa 0^ 
250 O 375 O 866.02 • 400 O 

<jj£j A_ajLLa jLaAla (jaJLa oidfe Axiaju Ala Jjjfl ^a dl^al UjHkl £9Xa Aiaj£ -6 

. (J&i) dl^uVI (jS Aiaili! l£a djaua <^1 Aiaad) 

. (10) m/s 2 u * j i 1ji«a • . 1ji«a Oil ®L*aVI <p j ‘(10) m/s 2 O 

. Ijiufl t^uiijil dlaiiVI j Ijiufl O . (-10) m/s\r“Ol &LauVI j Iji^a O 

ACjualb btilial ^>j Aiaiii Aulsi p£ju AujLLaib JSS Aial&i AulsVl Aaij^il j£a ladle -7 

. 1 ^ - ..a* AjjIJjjVI 

JSi ^U 2 j! J\ o JSi A*laSa ^lii ^jSa • 

^jLuila ^Xai) <jj£a O jaSI A«ba-> ^1]) ^Xall ,jj£j O 

lafS AaU 0 Ajj' jit (jaii J AojIJjjVI Ac juJl <j-iaa mi , m 2 c T^« cbiila) -8 

l a ^Ujj) j ^jLuil^ ^isi Q| PlijjVl j 4 aH^ 4 ^Isi ^Xa O 

i fltl-VA pLajjj j L fltl'v a (jlA O L$ jLulLs Plijj) J ^jLuU4 ^±4 # 

; UaA jj ^-ua <La^g- ^bua 

(V) . O/'K' 1 /' A Jp Aowiljil A£j^1|j Ajjjiil AjSsSfl ASjaJ! -X 

^a/) . Aula jil S juii! (juAj J^li AjjIj AuSal Aibuu a a^.V-it' -2 

(V) . AurfiajSfl AujjlaJ! AiaC jjjIuj ^Ijil jja-Jl AijjSil (iljauj -3 

(a/) . Ajjj&il ASjaJ AuSsSfl AuSjaIIj Jaj^util AiLuta Afl^lc- -A^jj V -4 

(x) Au*uilb j!iUaVI AjjIJ JJ*JJ AijjAil jbua jj*jj -5 

(V) . 45° Aujl jll Jfli c^AAil CP> JSi AuAaVl Au£>ail C3& LaiS -6 

. fijLuiU Sjj j Aic Ijiufl ^jluu ( 0 ) Aujljj gjisSfl Jc SbLa ) Ac-jua J LijJ^al) *■ ' ^ A Ue. _y 

(V) 

A .alalia Ac jmuj oI^jVI ^ ^Ualib A lyt A ^jjSj ^jiajSf! Jl^-a JiLa oL^ub ufljjLai) ASj^ -8 

(x) . 05—1 jil dlauVl 

# J X = v o • SinO t J-AivUil ( t ) AulaJ Sjjfl j!H AjtkSj ^li| ( x ) ^XaSl lm -9 

^x) l^uiaS ui^Li^b Aiajlli ^>lail 1 Halu f I jaab jLaAla - ] 0 


A 




A^^ajS?! A^aIaJI f>J - uijaII JLuJI -11 

( 3) ^kVitt ^j£, ^y x ^ A£> jMili AjiaflSn AjSjaJI (jli , ( y ) AjjIajjI A£> jmU 

(x) . ( C ) Aia&iJI &> Ifi* Jjii CljSZ 


: Lr^i ^ (J^ 

15 “ i^fcUai AjjU <>!' <#ji— <^Vt uu. cijSj 75 ° UjiJl. ijjij. jlki yili iijjili -1 

^jLmiIo (jla QjSj 90 LfcHjjt J31 f J^» cM M L)V 

. AjjLj jmi dlSj^VI <^1 ^iouj i>j& Aaj^J .bC> -2 

i^l <"i«iSfl S jfl ulx ‘ -u* '■; 

. £« AjjI jj tijjLJ! ^wtail AjSflj AAaC’ Jjaj -3 

jLuS (j jLuu Al^C- j A a ^*»* a A^j<uu jUjj&jl (iljAjj ^jUjb j Ls l£- Sjjja]| 5 jjjt uiLfr < ■■; 

jj£) ^lijjj jj£| JpUal AjjI Jj UjMLi A AjJAll (jj£j2 AjjLuila AjjIJjjI Ac-juu Cj&llat _4 

Ajjjjli f UjjI JiJjj ^jUjb j Aijjll] A^Jjjl AjSj^II jjjjLa SjLjJ lu< 

. Jaj^Jl fUj) 1 ft;- ■■** < ** ^Iil 1 g < n$l <_^A l&Jjiud fUjj Aijj^l lAJ&Aj ^j]| A&jMtll -5 

4_liu3 jS?I A_ujl_aJ) 4 t-vc. ^ A alaHia j AjjIj A jjjLj ljaj ia j f Lui Aijjllt <jV 

. ^1 j (jL aI^a a JjLaI) ui j jjL*l! A£ja _6 

a aU»-.*a 4 tiljAJJ *M ^gJ&J „ ^ aU-.’a A^J^yuJ liljAJJ *t) daj.Vat) 

; U4 (jjj pjlj 


<S*\JS Jja-aM cr^- Aijiiil A^ja 

^Sfl jja-ail Aij^i! A^ja 

AJjILa]) Aaj 

♦♦ ♦ «♦ 

0 JJ 3 L 1 A 

AIiIj 

♦ 

Afr j<uill A-ajS 



♦* . . , ** ** 

AiajJ A_aj2 

♦ •* 


? 




60 jj 

30 *±jl J< ^ 

AjjULail 4 a j 


(jjlwila 

^Ju]| 

j^i 

(Jfll 



tgi 

e^j» ^ 

2k*\iu 

** 


45 ji 

30 Jj 

AJjU&aJI 4a j 


tgi 

^ Aa]| 4_4j2 


tgi 

e^j» ^-si 

2k*\iu 

** 


: (J* 

. jiu^i 4jji*«4 _ i 


Vox ~ 


Vn COS 0 = — 

° t 

X 

t = 

17 q COS 0 

y = V 0y t - i gt 2 
y = v 0 sin 0 1 - 1 gt 2 


■ n x 1 , X 

= 17 o sin G - - g( -V 

u vq cos 6 2 a v vo cos 0 J 

. s* X 1 X 2 

= 17 o sin 6 - - a — = T - 

U Vq COS B 2 ° Vq 2 COS 2 B 

sin B 1 a 7 

y = x — — x 

J COS B 2 Vq 2 cos 2 B 


y = tan 0 x 
v = 9 — 


^-.x 2 


2% J 

x 2 + tan 6 x 



; La4 ^ (^u 4-uLJI Q>fcU]t ^jl 


- A. ts\t\\ A&jjoaI 4_i£j^Jl 

£>aj]) - Ajjjjll A&jjoA AjIsSM AjLja1\ 

1 v y 

i 

v x 

t 



X 


t 


L“ 


| j ^lrll (Lii^ A^A^Jjg^il A At— i Ull A^la^A 

^jltll <J*a^ll — ^ikZ ^.^aUjl /*-'$> fill AX^l^A A 1 ) ■> i 

SiAyk A: fcJ^J. 

; jLjUjl (Jj)jLxii AaIc Jjj ^ill fruuVI l-u£I 

SjjIaII jSj-a jaJ IajU UIaj! j A H£ll ASjaJ! -■*» < _ j j1| $ jaJI -X 

( sjiit ) 

‘ t <- IL Ljj£ja ICjLujj AjjuSj A Alalia AjjjU A£j^ tiljAjj ( _ r lc Sjjja $JC AI^aa -2 

. jLulaJI Ja3 i, iuaj £a U,m£c j AjJaiJl AC- jaJI £jja £a Ljjla &jIJAa 

( ) 

( JaUa ) . JxaII Jj Sjij ( _ r lc $ j]j Aj<uu -3 

. LjaIc ' ^ aI L Iaj AjjV) ililjbxil Ja£S 


.ACjaJI Aaja (_£j jaC AjjSjaJI SjA^I dIajI -1 

jaJ liij&jAll ^uoJ) uja ^ic A AjjjIaII ASjaJ! ^3 AjJS^aSI ojaSI Jaju -2 



.sijiii Jja. ajj£ja]| AjjuJi Sjiii aJaaI -3 

(JA4aa3| QdjSM QljjA 


.AAIajI jJu AJxau j AJaiJs JS ^ ^uaJl ASja- < _ r lc AjJ&jaII AjjlaJl ® jaI) jjjj -4 

AJh-C uutiLj 


(J&J Aj^aIj A^J-* , 6^>» ^il AaIsjIa AjjjU ASja. dja JJ ^UIA ^ SjjjaJI SjAil JaIaa £Saj -5 
L)a£1*a UUjI ^ j LUji) £a jIjIaII <1 jLajj 

tr^uu AjSfli AjSja ? oaaa^ja <^J| 4 aliiio AjjjU ASja ^jaaj cr^ SjjjaJI SjaII JjIaj £)1aj -6 

jSjAil jaJ UUj! AjjSjaII ojaII 

<jc AajU AjJSjaJiI AjjlaJl SjaII <jli ^^j!j ^Afll (Jj j > la SjLa jawu LaAjC -7 

dl£i^Vt SjA 

Ajc Jjjjlali JjaII jI-JAa Jaj JjLaSI ^ jJlll! ^JjjiaSl jlafl ' jI-JAa jIJ LaK -§ 

. AaIc I^j ^ jauaJI AAkiJl ACjmJ) CjLj 




; jj«J| ^Lai ( X ) Aa-j**- (JjjjLxil ^Lal ( V ) Aa^/lp frua 

A aU»-.* a 4jjj|j A£j^, «.i n-vt AjJ ij^P £)j£j AjjSjaI) AjjlaJl $ jill -X 

(V) 

(x) ftJl J AjJSjjJ) AjJUJI S jUI jjjj ASLwtili -2 

(V) AjJ£>« AjaIa jL-wxll j SjUuill Cjjjlisl £jj c*II£jaVI Sjfl -3 

(V) N sinG ^ AjJSj^ <_i3a S jfl Luuj Ajjjliil tlAilaxlall ajp JjjJaJI AlLai ^jp -4 

; ^yL Lao J&j ^-vj-v,>^| AjIaV) jja! 

iaa^Jj ^jaS (JJ ^ A flfrnrt AailjjJ 4 £ja jjAjj ^ajiu -1 

: 

JSIApjau JSjaII Jja AjSjaj jaLjjO ApjaJI <j-iiL j£ja!1 Jja AjSjaj jaLjjO 

^jU-vtUe.j; „tl aIajL ^jSlii “ a ifiAJ (iljAJJ# (j^ji) ^Jp 0 jai1a 4 iajLuuQ 

AjJbJI AVil J AJaiJI AP^t <> j£ CjUUjI £jj *&»J! Jlu ^UakLdt AaI -2 

• A-alaHa AjjjU A£ja djAJj ^uia! AjjSjaI) 3 jlll j AjJSjaJ) 


9 • o o 

£i3l£ djjakj jjJ) j AjjtgJ 4> d*A4l j 0.4M 4-b^a ^aL tijl aj 0.2Kg Ljj -3 

^ jUuj S-Jajj ^sAuaJ) ^^Sc- SjjjaJ) AjJSjaI) Sjill j)aL» £jU 2m/s4S c '>-“ 

40 30 2# lO 


1 rad/sec UjiJi* Ajj) j ap-^^ 2 m U jlaa ui^aj JULi AjxS jjJj Uajp -4 
^jUuj o^ijaaii Sa^jj 25Kg4 ^£ a]j Sjjj^i Ajj£ jaJi Sji it 
250 50« 750 1000 

JjbU AjUAtt Ap j-uilj lojI£ cLua-i Sjib a A_Ij£j| ^ (jLjLulLj ^Iauia -5 

. (j jtuu ^Auaii Aj J£ja] I Ajjlxll djllj (jli # ^loll AjJa^Jj AP jaiH c fit ^ 

0.25F# 2F 0.5F OF 


. { >5 ip jjj V JjL a ^ jj)J ' AjjaaJ) Ap jAill -5 

ufllaxjAlj ^Jp tiljVuM ^uiaJl AJo£# JjIaJ 1 ufllaxl^t jlaS l 

AAuajSft AjjjlaJl AKp j)aSa(^} l^oxIa!) Jja AjjIJO 




; Ul Jlfr 

4-jjSj^lt Sj&lb <iljxjj jilt fj. a^ll lajxlt lu o j£ ^Auy _J 

j£>*lt shut ^gfl l$uV 

jjjj Vj o>>» 4jj£>Alt 6 jilt 41^1*11 ^jxaII <>ajxlt C5* -2 

. oh*lt c^C- 

jjIjj ^ti uA Vi 41) ^ shalt ^)V 

jLu*a iiuj fj. *ixl) £)li ihlaiia 4 jjj)J 4£jx tiljxjj ^luxj Ja ijjj^lt ixyklt ^laiL h^l& -3 

j ^jVu * ! 4 lax ^ fr*4iaJI tiljxjj AjJSjalt Sjill Jtjj Alg> A Qjjj^II JjVt Q jllill l^la 

^tilt J^^aij jjbj 4ulaxlt 4^ ^1) shut 

*jU a A tt ^bSft 4 ^i 4ujjt4lt diljlutali ^Ic- lj) jLlu* 1| Jlj£ -4 

Jjj ^jjjlalt j iut jllaVt tilhjxVt Julxa £$ 

. sjtuult Jljlt JUht <> J1L LjUlaxhlt ^ Jjlalt 4lht -5 

sjUult JV jit JUht Jjj j l dlShVt s j3 jjb ^!>Lu Jjlalt 4lht Alg» 

4ujjl.ll) culHaAlalt -lit jjjlalt 4iht luxj -5 


4uuVt 4^ j*ult jtjja s4bj j till£hVt $ j£ jjjb ju 


; £)u J&j .1 juSlLaII La 

4uj£ j*lt 4jJhJt s jilt -1 

Sjjtllt j£ju j^l LajIj l&Laut jj£j j 41&11 4jjjt.ilt 4^jxlt <— u* ■■*» ( _ 5 llt i jilt 


0.6 (jjjkJt j Sj 1 ^ 1 liiiUc (Jjj JJx* -2 

0.6 = j»at jj SjS jt aatvi »j3 cwj yui 



r 


. 4JjLaJ| CjlilaxUl (jk 4&j . uj -2 

Jxa <Lij|J j jjalil ' ^jla jJjlaj ^lall IAJ^aj 


Of J* Lg^l (J^ij^i J^l 


. 4jjS I jaJI AjjbJI $ jiil-1 


toil -1 
toiii <c- j«1| _2 

jUatt c _3 


45^1 (iJj| J (Jfejk (J& 4&jui -2 
Jjjiail jLa L-L-aj -1 
<itoVl S jS -2 

s jU^i to -3 


( ^jA^aoi l <C.J^J ) JjU (^>ib Jjjjla Jc- As-jjoj _3 
Jjjlall jlaS utoi -1 

ci^' ^jO -2 


; ^ la gdlLul 

; JjU Jjjk (J& Aj^It -1 


W = N cos0 


=> m g = N cos0 


=> N = 


F c = N sin0 ====> = N sin0 


o V 2 = 


mg 

cos0 


2 Nr sinOm v 2 


m 


y 


2 


mgr sin0 
m cos0 


g r tan0 


V = Jr g tan0 

L 20 


A 



(b5 ^1 ^ jjU Jjjjla djLfuJI I j-uil! v— iLu^i ^UjIuj) _2 

Fc = fs 


m v 2 

= 



m 



; ^yL Lu> 



L21 


^lUll Jj=L^ll — ^lL ^^Uil ^.tea-11 AJZ^l^A aI^I 


mi\ 


UJ^' 

JSji! jlj* 
*ibii js>t 

i£&\\ js ja 


- JSfcJt j £ JA 


4 #* 

;A^UU) CjIjLjlH *Ul£ Jjj fd 


A^A^Jjg^il A At— i Ull 


A. *M. 

jj AMjV) UJj£) 


) .<U (jlajS?) Uiuj ^xutaJl tgJ £*2aau ^1 Sj&l -1 

) ,^-aJ! J& ALij -2 

)U“**?** A ^ ‘ ^uaaJl JSil iaui jlall ^uaj^il Alfr £9 j ^j]| A )sAj1\ -3 

) . pjotzA) 1$1 a JjSaj £iUj jaJi £aa*. J ISA L^j 1 a 1 \ ^sja 1\ -4 




uUj Laj AjjVI Ujljbxil J^l 


^ui^JI JSjaSI ojc> JfLuJ) A aIsHaII ^Lut^V) JSj ^Aj-1 

JSiiSfl ufljlai) Aj& (jtaLajlL Iqa*^a1a < _ j jAi Aija-a S j£i JittHl j£j^a £§ -2 

LoA Jjj£j^ AIuasla JjSj AJ&ja, <jU f 1 j^Jl JiuJl ^JalLa jj& ^ Lajjc. -3 

f t j»l J^W J J&il j £ja A±j* 

Of jV> 6* a. jjJi u^jc- JSill JZja j Al&M jZja JjjUalj -4 

l£jSfl Qfr Sjjxj Sj^S ^LuaSM JSSJI j£ j AX&1\ jSja JjAku V -5 

jjC- «■ - ^ <jj£j Laij& buoj JSjaI) JjsUl j£^a jj<; ■ ■■ <jl£ 1 j) -6 

JSfiM cijlajl ^1 tjjfli AHiil J£>» £j£j yAiUla 

... ^uii SjUaii ^ jj JSiU! j£>* Js> A±i£3i j£>» 1^2 jjjku v <> -7 

q^jaJ! ^ut^Il ^ AjJLa AJa^j JuC AJoSJl j &ja <jj]| AilaVI qa -8 

AllaJl jua*l\ ^ d J ja jj£> 4 _jJLa 4 Jalj 4 Jj£J I j $ja lgj£ £Su ( _ 5 H| AilaVI Ja -9 

J jfrri^t a l l jjij lie- JjJal uu jUaV Ai^ll jS>a -10 

• ^ ( X ) tljljbxl) pLa\ ( V ) A-a^lg ^Lua 

JSj V) uijlail l fl IS j jSj^a ^j£j jLuiil A alalLa jjC- ^LuaVI ^ -1 

dJ&llil (j-a Jxj < _ r Sc> j Ajji\jj dailAll j£ja (jjj ia^II Aaila Ajtia2 j£j>a -2 

(x) &J (JJ^ 

dJC-li]| Ja j ^Ijj Ljja^ii j Ija Ju LaJl J& Jzj jLa Jlui JSj JS>a -3 

(V) ^jj jjjL^u 

(V U j Ija (jf> Ailii^! AaULa SjU <j-» jiisi (> ^ JSii j£>a -4 

^a/) jbiW! J3UJ JjS 4 < nfti ^ilLail ^2all) jLu*a lAjMa]] ^jj AjjLUI ulxJVl ^ -5 




la^ jLuta -liLL JSail jSja <jU juiai j jluta JSLuJl pallia jjC ^yia tiJjauj blip -6 

( V) A alalia AP juu j ^aSl* ■■ A 

(x) AiAlutil CjlpliajVI j l*|j ^j$ia Jj&il j£ja j 4l&| j£ ja jjj*j _7 

AaJajVI AjjjbJl Sjfl ci^U^l Aaaai JH5I j£j-a <j£> <Uj£J! J£ja ' ^lijjVI Al&Lui ^Lut^V) ^ -8 

(V) AiHa-all *»>V! J 

(V) ^ JiA ttSlI j£ja djaa, jUAiV! *uj AajUil *UW1 J -9 

(V) * * "7 ^ AJaii H& »■ AH£J| j£ja £tiLi <jl jSLa-aJl <ja -JO 

(V) JalSi ^ Sjjj*2aJb Al&Jl j£ja ¥ -11 I 

; Laa J&j Aa^^ AjIaVI J^l 

<> J <Uj J OS>M M' ^ <> ^ lip J&JI jSja fcL JiAll J -1 

: jb Lu S-jplail <> £li2 ijt 

Oh/5 Oh/3 • h/4 Oh/2 

j£jy> jii jLuta (jlc- ^uilogJt jLuJt ^?Vua jj P ^ua liljabj LallP -2 

L$ Jjb jbaLa <^Wj iaa. 

ial ^ faaaJl *1 j>l <Jibj g jib jUu» <^0 
L$ J»b jLata ^ ^M*l\ <_^&bj c$jib jb*4 <^0 

f&luiA IzL ^utaj j *1 j^i <^bj ^aalluya laa. ^Q 

: djS^J AJSj j$JA f IjfSl (j£uA\ f&LUA JJC- jWA ^JS^J UljP -3 

L$>b jtuia <Jibj ^jlluta Jaa. 

^ba a ial ^ ^aaaaJj *1 j>l <Jibj ^ jib jUu» <^0 
i§ jib jLma <jk {jjaM flj^j ^JLj ^Alia jLma 

?yfu«A "lal ^ f!>l ^bj ^jVu > i a lal ^O 

; ^gjb Lai Jjfr 

jljlalb Ajjji Ajjb-ta ^ ^ ^ 6J^ -1 

oI&jV) 4^i Ayut£lau j 

jiyd jjLwaj Aalc- Sjjj-bl SjjJl Aluaa-a jSf 

. (—ijba^il <, L^lla lip Jjxumil ujuaa JS2 jija -2 


J^Sfj Ufljlalj lip j£ja ^Luaj dili ^U.l4i) Jl^i ,aiaala jjP ^ AiV 



.UU5 l^-LolLa ^3lLa 1\ A ajaHl a S jIxuia JSj j£j-4 £2u -3 

j JLuUI ^ IgJV 

. ^ixutlj ^£> Aajlj 4P j* uu ^jVmia Jas* pLuoV) j£j^> tiJjaLL -4 

. U jbia J3U AjjUM uiUftl J-uo jj*2j v -5 
jlaijVb jjUj V J&fl jSj^> fcja. jV 

tiljAud L».iiP pjVu tia Jaa, j AjjLuila *LLajl AjjLuoa CjliLuua girli JiuJl j£j*a -6 

. (jduLal ^j-Ail ^Ixui ^ua)1 
A\ C^Vft $ jfl cjLp A^jjj ^alaHa 4P >uu <iS cLL 4JV 

. Lub j kt ayW cr^ J^Jl c3^i ^ -7 

pljjjVl 4& Ui ^LuaVI , j ig^. «j) ^xutaJ) frl>t VdjVl jjjjuji S jS ufl^s? jUg 

SjjiuoJi pL-oSU JSali jZja j 4X&1 \ jSj-a Jjilajj -8 
f jj^j .Up AjjLuiLa 4-iUajSn A^jlaJl Sj£ yV 

. tt*UUt Ljlplij jVI £1j pluo.SU 4l&t jSj* £p J^t j^>* « ifftj -9 
plijjVl 4&LS. ^LuaVI ^ , j ig^. Ul ^aJl f |>) Ufe AuUajVl AuULaJ) S jfl ufctta.Sf 4 *jU 

.1 mm ^lljau 4U2SJ1 J£j^» Ja«I gL ^Uii SjU3 j£>> ^L . * JSj j£j^> -10 

plijjVl 4JaftLui ^LuaS?I ^ „ 4at".A, ^t) ^u>aJ| U& A^uajSn <Lu41aJ) Sjfl ufcLi^Sf 4^1* 

. O-ijU ojfli AijkAil Al& j£j^ _H 

JSfol uj>j) jp Jfflt jS>« ru^a J jjjl Jjjjt p^la jjP ^xuo. 4JV 


. d i ^ip -12 

j M JluJ) ( ^JVn.a 1^-iV 


24 




r 


\ 

..ku-ij £ajLj (jlui (Jc- qaaui 1\ ASj*. jJjj -13 


Jauj j ^ ^ iilj ^ A-luiauaI) 4io£ j£j-A Jja jjJj (jV 

fCAjjjJ (JdAAuuI) ft j£j^ (jg- 


• £>* <J^ Jj^alAll La 

. JSj]| jijA -1 

«, . ..-v t| J^j jjjjj Ajalj 
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